Isolation of Salmonella species from ratites
S. L. Vanhooser, R. D. Welsh Salmonella (paratyphoid) infections are common in avian species. Paratyphoid infections are most prevalent in domestic poultry, with the greatest mortality occurring in young birds. 8 In 1993, Salmonella species were isolated from 94 ratites at the Oklahoma Animal Disease Diagnostic Laboratory. Forty-six of 248 isolation attempts were positive in ostrich (Struthio camelus), 34 of 99 in emus (Dromaius novaehollandiae), and 16 of 60 in rheas (Rhea americana). The total incidence was approximately 23% (96/407). In contrast, 15 of 181 attempts were positive in 1992.
Salmonella was isolated from birds 5 days to 4 years of age. The affected birds were from flocks that had fence-tofence contact with other animals species, such as pot-bellied Vietnamese pigs, goats, free-roaming guinea fowl or domestic turkeys, and tracking of caretakers from other species to ratites. Several affected birds were purchased at public auctions from flocks assembled from multiple premises and from flocks in which Salmonella had been isolated previously.
The clinical syndromes observed were peracute, acute, and chronic and in 1 case laying of nonshelled infertile eggs. Salmonella was also isolated from birds with subclinical infections that remained in infected flocks.
In peracute cases, birds died suddenly without premonitory signs. Acutely affected birds had nonspecific signs of depression, anorexia, and weakness, and some had diarrhea. Chronically affected birds were often "poor doers," with decreased growth rate, emaciation, and sporadic episodes of diarrhea.
Gross findings at necropsy in all peracute and acute cases were ecchymotic to suffusive hemorrhages in the serosa of the intestinal tract with marked congestion of mesenteric blood vessels. Mucosa of the caudal small intestine or colon was usually reddened with patchy areas of ulceration covered with a layer of adherent fibrinous exudate or a thick fibrinous cast. Spleens were consistently enlarged with dark red to purple discoloration. Livers were congested with multiple white foci in the parenchyma. In chronic cases, consistent findings were emaciation, smaller-than-normal body size, and fluid small intestinal contents.
In all peracute and acute cases, microscopic lesions in the distal small intestine and/or colon were marked ulceration and necrosis of the mucosa covered by a fibrinocellular exudate. Moderate numbers of mononuclear inflammatory cells were observed in the lamina propria. Occasionally, mucosal blood vessels contained fibrinous thrombi. Multifocal necrosis with an infiltrate of small numbers of heterophils and lymphocytes was observed in the liver and spleen.
Microscopically, in chronic cases the mucosa of the small intestine and colon were thickened by a moderate to marked infiltration of lymphocytes, macrophages, and small numbers of plasmacytes.
Standard laboratory procedures were used for the isolation of Salmonella species. 2, 3 The mucosa of the small intestine was cultured directly onto Tergitol 7 agar a and 5% sheep blood agar, and approximately 10% (by volume) of opened intestine was placed in tetrathionate broth a with iodine. The nostic Laboratory indicates that salmonellosis is a concern Tetracycline 11 9
in ratites. Generally, the increase in Salmonella isolations Chloramphenicol 19 1 was associated with increased sales and transfer of ownership Gentamycin 19 1 of the birds, commingling and sale at public auctions, and fence-to-fence contact with other mammalian and avian species. At the current market price of $6,000 or more for 1 pair of 3-month-old ostrich chicks, the economic loss to the producer can be great. Because many ostrich producers lack experience in raising birds or even other livestock, education of producers to the threat posed by salmonellosis and other diseases is warranted. A dark field/phase contrast microscope c was used to examine a mucosal scraping from the intestine of some birds for spirochetes and/or protozoa. No spirochetes or protozoa were seen.
Virus isolation was attempted on chick embryo fibroblasts and in chicken embryonated eggs in 9 selected cases. No viruses were isolated. Electron microscopy of ultracentrifuged preparations of intestinal contents was performed in approximately 25 cases for viral particles and all were negative.
Salmonella typhimurium was the most prevalent serotype isolated (Table 1) . Serotyping was conducted by the National Veterinary Services Laboratory, Ames, Iowa. Serotyping was not conducted on 38 isolates (Table 1) .
Salmonella enteritidis phage type 8 was isolated from an emu hen that had layed nonshelled eggs and 1 male bird from the same flock.
Antibiotic sensitivities for 20 isolates of S. typhimurium are listed in Table 2 . All 20 isolates were sensitive to enrofloxacin, cefotaxime, and amikacin by the Kirby-Bauer method.
The intestinal lesions described in the peracute and acute cases may be caused by other bacteria, viruses, spirochetes, or protozoa. [4] [5] [6] [7] 9, 11 However, the only consistent pathogen iso-
